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(54) ORGANIC EL MULTICOLOR LIGHT EMITTING DISPLAY DEVICE 

(57)Abstract: t*i 
PROBLEM TO BE SOLVED: To provide an organic EL 
multicolor light emitting display device which is hardly 
influenced by moisture and oxygen and is excellent in 
preservation stability. 

SOLUTION: In this device, a display area 4 is formed by 
successively laminating at least a color converting layer 2 and 
an organic EL element 3 sandwiching an organic substance 
layer 31 containing a light emitting layer between two 
electrodes of a lower electrode 32 and an upper electrode 33 
on a light transmissive base board 1. In this case, a takeout 
electrode 5 formed by being connected to the electrode or an 
extension electrode formed by extending the electrode, is 
arranged on a periphery of the display area 4, and a sealing 
member 6 is arranged so as to cover the display area 4, and the 
sealing member 6 is also adhered to a surface of the extension 
electrode or the takeout electrode 5 and the light transmissive 
base board 1. 
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<D Z. o romM fctt^ Lfcffll E L m^- k frffiifcgfS L 
fciSVT, *^!R«©^ja^, MEm«£rSI:I:LTJFM 
S&EJKLTfta ittlc, K^IIKttVt-S J: 5 1- 

[«*ii 2 ] 33ttt»tR±t-, '>* < t h&%mm 
m 4-Tfisms*5 j: t/±*B5m«o -mmmmimw Lit 

WttlE L^t Sr(K»SfS LT. *^fct«£JBfifcL-Cfc 

s^i«srtt'«-r5 <t 5 i^jttmism lt& 

*t5^StrlBit±«5W*»* L-cfc 3 £ £ *W®t-tz>^ 

imxm 3 1 a*tt»«±i-> < t h&%m 

*«E LJU^-t frffigtfMI LT, «ii»MLT4 
3^EL#fe^rJg*8HK£^T, SS*«tf©J3ia 

ffi i MLTM LfcJRWWS&EjK LT * 5 1 1 1 

m^mzmm-tz <t 5 ^itgw^gsis: lt* 

ffiK:KrlH»±aJWS:«f* LT&3 r k &fflkk-tZ>1fto 
E L#fe$Sft*^ft, 

[»*«4] WIH¥ffl^®ro*^^r*i5, 1. ofi 

^ftmi O-12 c c • cm/cmz • s • c 
m H g HTT'fc 5 1**31 2 4 fc 14 3 ffi«ro^li E L 

[1**9 5] MB¥fflftSW/l]«g|5#\ JlHIMtfttt 

T*#c«*4 L.T4 5ft*il 2 ~ 4 wrtifr 1 fliBfcro 

[«*if6] spfflteias, «S«tt*5<ttJ«/*fc{i 
««^t)il^#tj>!**il 2-5 rov^-f 1 *IE«<0 

= *> J; tfflMfcf-* b fc 5 W*» h »tf ix5 
-a«±roft^Tfc5tt*9 6fB«o^«E L^feU 

[0001] 



[3§BJ!OJI1-38»if] *3£W4, flEL^M* 

roK±/B£fc{4j^ilfflro3t^m *5— f'-f^T'W 
5. 

[0 0 0 2] 

n-machine interface £ V>;b*l3 4: 5 #flSM (m 
a c h i n e) ro#»»«2r««£il LT AFbI (m 
an) teitStff^^-CfcoT, AM 4: 811 1 
£l^fig#««LWS*iJ (interface) £fi 

#*>5, Mitltlt #Rf4*CRT , 
PDP (/^vf-f^yW) , ELD (xl/^ 
/vU-7ir^fV^7"W) , VFD 
f) , LED (^ft^V^-K) ftfWlf 5>*l3„ - 
#, SJt^tLTtt, ^RiJLCD (iSUfrr^TV 
-f) , ECD (x^hnir§#^^K) , E 

pid m%mmr'^^yu4) , spd (^me^ia 
isjjgf-r^T'w) , tbd {mmL^mmw-i^ 

V4) , PLZT (SiKltttPLZT [ (Pb, L 
a) (Z r, T i) 0 3 ] y Z K^t 4 ^7"W) 

[0003] ;;t\ i : ff^^7'WT^^ro7;i' 
HJSfe) ©ISJt^SrSFffiWt^KElKLT, ^^'tt 
(Willi* 5-7 -f^Sfcttft**) ^ 

[0 0 0 4] rCT\ ELDii, geigJtOfcfe, ffilg 

wield (*fc(4«EL*^) rt, ^mt&m* 

~O(D*1g^AyT^57 f ^^7 0 WT*$)l9, Wttt-fk"^ 

[0 0 0 5] L*»LJfcASf>, ?i,4^"«EL»T-»|S3t^ 
#£¥ffil$fc:#S£gSBLT, J|j!c5fe©3t*»3te**T 

rT\ flELifol- fe©**feaE«yiU:r^»4 
fctt**-f-5*j£^, **Jit LT¥— fe<0**Klt*L 

[0006] :rT'MHiibT*7-7-f^ 
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*Sr=JB(fe (*, ft, #) 6fe<£« 
ft^iSS* 3 1 fcjfefr LT L £ 5 = 

^.{f ^3tflsro3toK45l^* 5 8 o % t LT, 8 o 
JR*T?»3tt*i-S 4 6 tf , 6 4 %©£ifcg©ftK:«* 

s„ act, fesmstbTtt, it^s^^t© 

[0 0 0 7] ^J^tf^rttlEL*^-©*— ferojt 

LTil, #W1¥3 - 1 5 2 8 9 7^a&V«fH¥ 
5 - 2 5 8 8 6 O-^-^T-l^^tbTV^So #{-#rJ¥ 
5-258860 ^#T?ttu tlEL*f©«^^g 
5 «fc 5 t^3t«E^4-iail Lfc#fe«3t3£BS:BB* 

[0 0 0 8] M&ro «t 5 fc, ^T*E L*^I4, fgftJiS- 

±, tiELifit *^ia*»5>«Ai-5*^, mm 

Ti-5«^-tfe5„ Sot, £-«tEL**£J&«5i§£- 
[0009] t;5;4\ flE#li¥ 5-2 5 8 8 6 0f 

M^*jitv>4i»ofc. ^rt, HI^(±iilPCT/j p 

9 6/0 0 2 3 3^ttt, ^«EL*^tS3tflsS<73ra 

SIR US: 9, »i¥8- 1 8 5 4 0 0ftj3V^(i, 
lELi^i*7-7-f;^i©ilI0. 0 1-200 



[0 0 10] 
[0011] 

3 *l5. 

[ i ] S3tttss±t. < t tfegEsia t , 

TfettSte © m E i ' HtfaBSt-it mt-UJt L T ft S r t £ # 
[2] SftttSSii-, '>&< ttfeSEifcli:, rftS: 

mts£xf±Bw&<o-*3<D mn l /t « e l * 

^tSrWftaiJiLr, *^««*^fifcL-C*5^r«lEL 
[3] S)tttS«±t, '>£< it is rti^ 

ffiSrss uxjfM Lfc^fims* nmmmm t mm u 

TJFMUfc*i± , ,mffi^E^UT^5 tnt, 

fi-^SfLT/fS r t t5 tlE L ^fefM 

[4] fj|S¥ffl^«ro*^^»^ i. o!t%6l 
T , *s i V/* (47KSgm * fc ttK* x 

^\ Ztl^tl 1 0 -I 2 c c • c m/ cm 2 • s • c mH 
g WTtfc5ii?r#ftt5 [2] Sfctt [3] fSic 

[5] tutawflftsrojisg^s, mmMKumxmikM 
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[2] ~ [4] ©vv«ia»-ofc:!EgM>tf» 

[e] ¥&itmifi. mmmw&zxt/tiitLtiMwwk 

«lSSr^tf [2] ~ [5] ©Vvf*b*»-oK:IB*t©#» 
EL#&3S3te£ij^B. 

[7] mur^m. smut^s 

<Oik-&VirehZ> [6] |E*©W«EL^fe»3t*^|£ 

fio 

[0 0 12] 

i. m& 

#3S?H©#«E L^Mtt^ti LTtt, S-f H 1 
fcjS-J-lftS (fjffiScA) MW/S-itfTSa. iritt> 
*>* SttttSffi 1 ±1-, '>&< ifc6Sft«2£, j83t 
SSr^fcT^ttlfclJI 3 1 £Tg|5««3 2 *3.fc ±gB«I 
3 3 ro.-o<a*«HfcSE#Lfc*P»E L^3i 
mMLX, »^1R«4&fl*J$LT*5W«EL£fc383fc 

ft LT JBMSt t fcS§A««£fcH:iiufE«ffi t flgR VXJtm 
Lfc©W*S5£E!2LTft3i:t<bK:, **«*4*r 
«t5 <t 5 iC#t± W 6 £1232 LTft *) , d^oJgft« 

a* tt^amti 5 , js x. umfflimm i omm^m^ 

SW«EL#fe3S3tS*3SiI-eS)5. roi5 4i)Si 
-f§::iKJ;^ *«EL^felS3tSttw^^«l-{S 

*l^l±i-5ri:«str#5. ft*3, S±MtS*«t 
©WBi^tt, #«e LiTF£^£*/<ev^&tttijt* 

[0013] ftt, B2t*ti)S mm) wfz> 

tfi^iMi 2 1 , ci^UcS Lfc¥Wk« 8 1 , %%m 
*-£hiz%mmmz i & rams 3 2*sj;tj«_hiHsm«3 

3 ro~orom«Mfc#E#Lfc:fi-«E L*f3i SrWljfcK 
£^g#4&^£LTft5#«EL#fe383te* 

ltjfm Ltcm&mmti tzimmmm t mm urtM u 

mm 4 &«t5 «t 5 tititg|$*t 6 SrEK UTft 9 , 

S«iroSffi^ftjfBl5t±g|5W6£S#LT^5 

7) r tSrW«i-r5*«lEL#fe*3tS^Se-CS> 

{M 8 tfttff L/d#J& i: ft o T V n 5 0 ro«s£i:t5i 

wn\m^m^\^±.x^ z^k icM^x, 2 



wfiUx^T^ws k ±nmm t 5 r t ^ 

[0 0 14] fcfc. El 3 tn^-flft* (#j£C) 

rtas-eta. -t-ftfr*,, ^afts 8 

*fJh»W©g5«f1-5«|J4)' (gaKfl5 7) ©*MBJ (a^l« 
4 ©K*t«) tSt?S3tttS« 1 ±fc«S £*i/C^5« 
J*T-fe5o rrt?^r«EL#felS3t^SBH:, «^ 
&©*#*fctt:»*©*fce>-F, *«EL*^-»TJi(- 

[0 0 15] lot, ¥fflte«8fcfflV\fc«fifcB, 

Cfc J: V«i6-t-S#fi!cD©»-g-tt» WETfiftl 8 ©7K 
1. 0li%«T, fcitf/ifcttzMRfc 

^fcitmm<o^^m^mm\ ^mi 0-12 c c • 

cm/cm2 • s • cmHgHT-C*5ii*»*L 

v\ m^, mmm&im±%Vi&<Dm%\z.'$Lxmyt i & 

Wi\ IXMMZfttMtfL (0 3, flfsKO ¥ffl 

±wbs 8 ur, a*ffl«4 t«Ai-5fe»tt^*> 
[0016] ft*;, mmm 8 ©*^w*i4, ast 

M D570-63 1C «t (*SSJ»»«f 
DTA, 7n^S«*SJ/gDSC) Sttt*-A-7-fy 

**/tttaft*©^^aia«*tt, j is z o 2 0 8^ 

W j is k 7 1 2 Q<D&W8mg&Mds&&\zi. 

Vmfe-tZ^ t**tr#5. J I SZ 0 2 0 8iC|B«^^ 
TV^5S«i4, fig2 5°C4fctt4 0°C, ffi*HH£9 0 
%»TT\ *m (M) i m 2 fofc>9 2 4i*Mfcaii-t-5 

[0017] #fe»3ta*K1ttro«*tttE©i¥flStt, * 

?§7t^*WgW^«^gfi^#T 5 0m mHT^W 

T?t5B*-ejt«iiiJSt?#5. ¥±lft««7K7> 
•a 1 . 0 Ii%aTT* 1 4 B Ki.±©^-r-a»-t? 
fct), 7K^m4fci«*co^^3iiff,ic^i 0-12 c c 

• cm/cm2 ■ s • cmHgHT-P (#l-ff J^C <75±J 

[0018] s&t, miKmntft. mtiD) k-tz 
rttT-tSo i-fttJ*,, ^mms(Dmmm\ mm 

MfcfartxMlk.m®LX^Z£ o \z Ltcbox'hZ, z. 

vmm-t. m2\c7F-tmmBWc&mxhV), mmm 
8 nmmtu i-*3 it 5 e l *^ 3 © rams 3 2 & * 
t/_hgisms 3 3 ot>i* ^^ffi«LTif ; «£ffi«-r5 r. t 

[0019] 2 . &#U£i?* 
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1-5SS-efe"9, 4 0 0nm~7 0 0nmffl^lS«O 
3fe©SiI*^ 5 0%«±T% LV\, * 

ttttKHi, ^y^H&^W P>*L&„ #7 

(4, #y k t^u/k 

v> mm&A, b, D(DiM#) a 

[0 0 2 0] ©-fe^t&Jl 

#»w©fe3EftHM\ -^±©«?fcfrS£^trfi*©il 
Iel *foT»«i i ±ffi«« i ©SJSft^offiHK 
«5«*fc±«««&©XS»#!W»* U ^©7t£#fe 

MLt, ^h7^ b£fti:£i^ 

[0 0 2 1 ] ^3tf*^<t LTI4, Wit If, *#6**SJ: 

f)IBi>f.45t© «*7tfe?g Sr«J|SHIf Jllia «t tf / * fc (4 
/Wy^-«flBt»i::**4*:tt»«cS**:li#tttl©fc 

W^S. *1\ ifi«^*36»br±*fe©lr«EL*^0» 

fc*7 (2-^^^f-y^) -<VifV (KTB i s-M 
SB) , h7VX-4, 4' -i?7i=W^W<V 

(HTDPS) ©^7^vw<y^£j|i, 
-4-^fMv!)y (HT^-?yv4) f^vpy 

[0 0 2 2] fcfc, #Mkfe4itH:efe»3fefil5*t© 

if, 2, 3, 5, 6-1H, 4H-rl-7tKn-8- 
h^wMf^/^v*/ (9, 9a, 1-gh) 7 

•^y> (wr^-^y vi 5 3) , 3- (2' -^y/f 

T°/VM -7-71^7;/^!)^ (j^T?-^y 
y6) , 3- (2' — <yX/f ?^/y;u) -7-n, 
N-y*iw?^^yy (KT^^y^7) m<nv 



vpyfel, t^pyfeafifi)5^-y-^ 
-fain — 5 1, yMyh^xp-n, y/w< 

[0023] sfc, #fe*»e>aikfe£-c©, ifccifife© 
3Btt88#©»ft;5» b . T©3§ %K$t$& 

5**fe*tov^xfi, «*.tf» 4-y*-y7^fvy 
-2-^^-6- (p-v^fvi'T^y^Tvwy/i') 
-4H-t*7y (j^tdcm) §©-y7-ylfef, i 
-^,v-2- (4- (p-^fyy75/7i=^) 

-i, 3-7*^^=^) -try v^=^-/Wpy 
yB, p-y^y6Gfron^;y« ttu^df 
[0 0 2 4] Sfen:, #«Sfe» (itffijfe^, SfcttSfe**, 

tmm&vhz, MEi^^^y y^ 

Mft, 7/1^7 KWJII, J*«^^*^7 5 K*tJfi» 

=«■ y 7*8^ * 7 5 ^»JB, ^yy*^7t5y«^ro 
ssttWflfi ^i:fcy^fef«; A,-ClWk Lfc t ©T- fc 
£v\ 

[0 0 2 5] mfe©*3t6**fctt«»H:, & 

[0 0 2 6] V^-WJfitt, 3S9!fc OT3fe 

•>xf/Hr;l/n-^, 77/V-4?^r-^^ f;y-fe;Vp-7^-© 
[0 0 2 7] *3t#«S:¥ffl«Jt^«lia»t-5fc 

v^r ^is«f/i, # y r ^ K#jii, * y ^ ^py 
-h, *!J7^yy-F, #y*-#*-h, #yt'= 

;k *^y f-yufny K>« t Kndfi/m^ 
/Hryy-n— 7, */W*>->^ ^Hr/Pn— 7^©S^^ 

[0 0 2 8] ft*fl:Ji*±K:**ft**»b45»^H:, 
Fyf ao3t*#H^^ - ^©-^ ^ ^ Sr^> LTJt^jil** ft 
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7 Ltc <9 , x * y -^H]*WS5O*feT?0fa©**#JI^ 

* - y xv ^ - = > y -f 3 ro ^ - ^ x* h 5 o 

[0 0 2 9] £3fcttS<&l£ffH:, *«E L*^©»*«r 
H-^tcgft (»JR) U *#Sr»£i-5*IB*T«fH , 5fc 

cDT&(7tUf$IJPgf4&V^\ 1 0 nm- 1 mm, L 
<fi, 1 Mm- 1mm, <fc 5 L < fi 1 0 n m~ 1 0 

otI45i\ 1-1 0" 4 mo 1/k g, jfSLOi 
0. 1~1 0-3mo 1/k g, i«9»*L<il, 0. 0 
5-1 0- 2 mo 1/k gffeS. 
[0 0 3 0] *5-7-f^Si: bTfi, 0iR 

* t~ tt&R. £ @ frtfcfil (7) t Sr m if 5 - ir A s 7? 

[0 0 3 1] Sfe (R) 

[0 0 3 2] (G) fe* : ^Py>»^-> 

[0 0 3 3] ffe (B) M: «-7^n->T-y^M 

■>t =- y?mm, i?y%kM®m J: W> 

[0 0 3 4] fltilH'M V^-fttJUi: LTW\ 

[0035] mz*7-7 4A>#&tt&m*t> 

* s % , fe* t / w y ?-mm * > b * s t 

[0036] &mt;<-{yy-mm 

-7^yu^K(--fe*^5~5 0fi*%-a*^5o 
[0 0 3 7] ®¥±Iftl 

KlStt bil, 400nm~700n mCD^ati®^* 5 

t>J:v\ 

[0 0 3 8] TfflftS^^y^-ilir-rsm-g-, iCDtf 



= h y A-WJIB* Jfi-fklf = y xVtfJjg, fflkt's;HJ^ 

f»iB, ^y^^v^jjg, jjfy^^^nsjii, -^w 
>-^«ii, #yr5K«fJB. tfy^ 
w^^yiz-h, zKyr^yi— k 

K ^!)ifi/y, jKy^^uv, *?y ywuy, r 
^!)y*;VA7;i'ft H»ffl^roa^«f]|i, 4oJ;t/#fl 

[0 0 3 9] ««^%Sti-S±J^, AfrWt 
tt. mfosr^m (S i 0 2 ) , BMkTA'5 = *A (A 1 
2 o 3 ) m\t^^y (TiOj) . hV <?J± 

(Y 2 O s ) , tt^v=^ (Ge0 2 ) , KftM 
#S (ZnO) . WCFTf (MgO) . mt* JV 
(C a O) , S55^ (B 2 O s ) , mt* V^y 
^^A (SrO) , mt'<»9J* (BaO) , 
(P b O) , ^3=T (Z r 0 2 ) , BMk^ h y !7 A 
(Na 2 O) N mit])?7J» (L i 2 O) , iMk*y 
A (K 2 O) ^©«S«life^*©Ji4:*«f5r4:^T?# 

[0 0 4 0] I««liLT, ^5^ffi*r* 

hhlfX<s mm W*.t£S I a N 4 ) ^^*^TV^ 
0fi*%^Tt1-?>ii/5 s &4 L<, 0. 5fi 

Mtll 0-i2 c c • cm/cm2 • s • cmHgKT 
tfciri#»4U<, 1 0-is c c • cm/cm2 . 

5 t©t±, ¥±flftS^_hfB*«ftt)*5 it//* fctt* 
«««£^t?troxfe^ J:!9Aft:«Jt«x «^ 

[0 0 4 1 ] rtb^ospa^Jid, n^roM^- (±ic: 
mm ^ISWTMtL, ^t°v^-h, dr^^ 
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y$tyy"?\ iMf, cvd, -ft^iz-f^^io 

£ flSfifcB, D) fctt, Wftl*7thyy^77^ 

it, Dtmfcmmm&m^r, ?* v y y^ctxoi* 

*\ ¥ififtSw&ffm^?->£JFM^ Wll 

iSWJKIil Onm~lmrru Jb«BL<!i 
1 0 0 n m~ lOO/i m s UlilOOnm- 

l 0 ^ mt% KWfc-fS i:J*«iW**oSlMltt#ttSr 
< <&5<DT*^lJ-C-fc3„ ftHftbl-rStfi^ 

[0 0 4 2] ©fflELfT 

Stjcti:, SSftSEJW-, #'Jx.(iIE?l-&AIf , m^SEA 
[0 0 4 3] ftm*»M^V^55ix5*«EL*^Oft 

©il«/T£?L&AJf/f§7fcjf/Pi« 
©KHS/SSttS/m-^ttAJi/IWI 

©»S/jE?LttAJi/»*Jl/#*iJfelWi/|gWi 



[ 0 0 4 4 ] ©- 1 . US 

^SirLTii, tt*BS*w*#v^ (4eVKi) &JR, 

IclWiiLtli, AufOM> Cul, I TO, 

sno 2 , znom<Dmm\imwtfmmfbtiz> 0 m 

»S\ lfrffiro«3tt*fi-5aifi^ l 0%J;<9*#<-t- 

& 1 0 n m~ 1 n m, &t Klil 0-2 0 0 n m<7)|5 

[0 0 4 5] fc:fc\ fcliBltti««£ LTtt, 

Bffifcffli^ixS, tt*P«:cD*#^ (Kft^ttwfc 

©-2. m%m 

*»EL»^0»3ttmH:iKi*aMl:'fr*nf*>t», 

So *i\ *-fero*3t Sr» S f4. TIE 

«)-«*T?ifee>t)sn5^*^*»f fens. 

[0 0 4 6] 

Ifti] 




[0 0 4 7] rro-jft^fcfc^T, XttTiEfls£*£r* 

■to 

[0 0 4 8] 
[ft 2] 

[0 0 4 9] rrt'nit 2, 3, 4tfclJ5tfo5. 

[0 0 5 0] 
[ft 3] 

[0 0 5 1 ] ±teft-a-t)W7^=^S ; 7x = VVl, 
f 7f-yHiKR3WRl~4 0T/i'*/i'*, T/P = *f 
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tfttffSU', W«li:iieiTC^«l-e*)5. # [0 0 5 2] 

fc, p-^*-^-7x=/ViS#, v-t-i^ty^ lit 4] 

CD 

(PQP) 

(2) 
(3) 



(4) 



(TBS) 



[0 0 5 3] 
lit 5] 



H 3 C-<gHg^gMg)-CH3 




[0 0 5 4] 
lit 6] 



H H 

(9) 



CIO) 




(10) 

CI 1) 

HsC o-^^^^-O CH 3 

(12) 
(1 3) 
CI 4) 

H ° 0 C ^§)-@-<0>^gh-C 0 0 H 
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(CHs) 3 C. (CH3 ) 3 

(CH 3 )3C^ ^C,(CH,>, 

CTBQ) 



[0 0 5 6] jfcfc, ##,*>b»fero«3tS:#5fc»t 

[0 0 5 7] j|^l^fc^££^fi\ ttBI 
Bg 59-19439 3 ^SfcBl^ $ *ITV ^ t W 
tf5i fcflS-Cf 5. ^OftS^JiLTtt, 

fflfcflS-&»H:, $r 5 * MJ - ■ ■ i/^irx-f • 
^Xl 9 7 1, 6 2 8-6 3 7M&40 5 6 4 0ICJ1J 

[0 0 5 8 ] ffjfE^u- Mb*-*w>r Kft-a-fti LT 

it, #'Rf4'#§Pg6 3 - 2 9 5 6 9 5tMti'T$h 

(4, hyx (8-^;y;^) ta-5 = !7A (eita 

lqiB&lE-TS) l©8 -t Kn^v-df-y y y^<&mm 
5o 

[0 0 5 9] itJlE^^y jXs^-s^sMY&tynt L 

TI4, ^^(4K'>N#fF^0 3 1 9 8 8 1 4HHiNll#'&ft*H 
3 7 3 5 8 2*Mitt#tBB**iX-CV^5tOS: 



[0 0 6 0] #i?2-2 5 2 7 9 3 -SH^l-H 

* £ h-cv^ y /wtf y i?^mmw t» ^jts www 

tfftWWfFJBO 3 8 7 7 1 5*W»#H:|J|**tLTV^5 
^y 7i=/u*ft^ftt»3tiOtmi: LTffl^*;: t 

[0 0 6 1 ] Sfefc, ±«L;fcfMBtifi*J, M^fW 

-a-ft^K^-l', WZ.&1 2-7?u;<y j y (j. Appl. 

Phys. , S2 7i, L7 1 3 (1 9 88^) ) , 1, 4 
-i?7i=/U-l, 3-7#i?^l/ y 1, 1, 4, 4- 
fh77i=;V-l, 3 7'^;/3:y (W±Appl. Phys. 
Lett.,|g5 6#, L 7 9 9 ( 1 9 9 Of) ) , 1r7 ? jV 
-i 5 Kf!«fr mM¥2- 3 0 5 8 8 % 
uypaffr (ttH¥2 - 1 8 9 8 9 0*^«) » 
y7/-;Hift W2 - 2 1 6 7 9 1 * 
fcttB' 3 8 |H]JCffl!fta^KI«a^fflEiS^-CSH fetio 

^ft 2-220393 ^t«) , fcT? y 

(W2- 2 2 0 3 9 4 , n-i^ 
'J^sWMVf (ffl¥2- 2 8 9 6 7 5-*45t#) , fn 
n tfn-^«Ug[# 2- 2 9 6 8 9 1 4 

U/I'T^ylti* (Appl. Phys. Lett. ,f56#, 
L 7 9 9 (1 9 9 Of) ) , trTyislMl&m 
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2-19169 A^Ml) , mU<iiWM%WO 9 0/1 
3 148^Appl. Phys. Lett. , vol 58, 18, P1982 (1991) 

[oo6 2] ^mx'it, mm%m<DtfPtt lt, 3? 
wss?* f v 7a vmt&m (a#i#rr-!Ro 3 8 8 7 6 
s ^mmm^&m^ 3-23197 o#^*fcH*©t> 

<o) *m^Zbtm*L\,\ MfoWkLXte, 4, 
4' (2, 2 -i?- t -^f ;U7i=;vtr=/u) 

^7j=/K (WT> DTBPBB i tR&IE-fS) , 
4, 4' -tf* (2, 2 -> J '7 ; n-,<Hf=.A-<) t'7i = 
^ (WTDPVB i tl&SH-TS) ^ fcit/^ftibWff 

[0 0 6 3] £ b #|r1¥ 5-258862 
(CE*^^TV^-Jg^ (R s — Q) 2 -AL-O-L 

^^A^&^rfta&ssiiii^ 6-2 4<@ro^ft7j< 

Ifes-^y y y 7- hffittT&^u r s liTA^ = ? 
Ajsmnnsis-^y y y 7- vmttftzmzim*) 
z <d ziL&m \zmmir 5 ± 5 c» if 8 - ^ y 
y;7-niftl«t) A&fftsai, tf* (2-y 
^-8-^yyyy-h) (^7-7x^7x77 

-h) 7;K-^A (III) (ElTPC-7) , tr* 

(2-^^-8-^y y y 7- h) (i-t7h7- 

h) T/W5 = 17^ (III ) (S1TPC-1 7) ^tfW 
<btt5 0 »W6 - 9 9 5 3#^t«^^J;5 K 

*JLfc«tt*m, K-^htUli, W6j5»P>»fe* 

y y -i'yt#©»«tm, wtff 4 u < t±fli*.rf 
dpvb i , K-^y h t LTii> ? 7ai=/wTs;y tf- 

y f^/wo-tfy (DPAVB) fc^ifS-ttf* 

■eta. 

[0 0 6 4] 6&ro385fc£#538#Si: lyTtt, *S?tcS9 

^M^W* 0 3 9 0 5 5 1 ^#) 

Tfifell7t*^-^IE*^^-C^5%ro (W3-2 3 
0 5 8 4 -5§-<&#) 

2 2 0 3 9 0^#*JJ:tJ ? #^¥2 - 2 1 6 7 9 O^hk 

a) 



»T«j*£*ifc't>© (#M¥4 - 5 14 9 1 ^#) 

©WfelSJt^ (Sftf-* 3 8 0 nm~4 8 0 nm) £ 
»fe^3tfr (4 8 0 nm~5 8 0 nm) 

s b t#6$3W £Hrw s itfctf^ro t, © mm* b - 

2 0 7 1 7 0 ^&$0 

^*i-5l#j*i7)tro (tfl¥7-l 4 2 1 6 9-*&«) 

*fia*#0«Sr [ft 8] fcjjfr*. 
[0 0 6 5] 
[ft 8] 





( >\/7vv ) 

[0066] mmtfPizm^x. w±m^m-t^m 
^ mmmxh 5 r t as»* u \ x^mwm t 

Si, ^^©tt*Hls£*i&» tit* $ mm £ ixfcfclg 
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iUK^i-a-t^-CtS. #811885 7-5 1 7 

8 i-^«^M^§n-CV\5J:5t, «fJB*©**3|W!li: 
5«^ilroflMff^ov^rtt#(c:Tl5iJPI(i/ < e< , 

TjBSSK-rSifc^-ctS^, ii^5nm~5Aim« 
ft^otoffcS. (D&Affltm ; SJTOP 

# . mm* ittim* x t> a^&a a-*- a r t 

fib, E?LrottA$^1-^t«^-coaA$ti^i- 

[0 0 6 7] ©-3. ZE7L&A1 

LV^W-efc5 0 rcDIEIL&ASti^ftJl^ 

4 /5 s , an? 5. 5 e Vjy.T£/h£V\> 

rroi 5ftiE?U£AS£: LTtt, <t t) ©V^tl^-dEftS: 

0 4 ~1 0 6 v/cmrom#MnB#i^ /> 

4<Hl0-6cm2 /V' »T*>fttf4i8#4 uv\ 
Cio j; 5 ftlE?LaA#»R:o^TS4, fltffEroft * 
KSr^i-5tj©T*>^tfWtfB!llfiH*<, ftStfi 

[0 0 6 8] ftflsfiaj £ LTtt, ^Jxiii h y 7y-;Hi 

ft (*B#fr-3, 112, 19 7WR»***m) , *" 
Jftyry-^i^ (fBM-3, 1 8 9, 44 7f 
^^(H*^#,BS) , -Y 5 (#^Bg3 7-l 

6 0 9 6 ^*^#fig) , y r y —ivTfr* >mmw 
vxmmt-3, 6i 5, 4 0 2-§-w»i#, mm 3, 82 

0, 9 8 9^ittt> 5 4 2, 5 4 4 ^WU 

m, #<&Bg 4 5 - 5 5 5 1^151-10983^- 
^UPg 5 1 - 9 3 2 2 4 -^fB, H 5 5 - 1 7 1 

0 5 , IWJ 5 6 - 4 1 4 8 ^'Mtt, 155-108 

6 6 7 fM« H55-156953 IH5 6- 
3 6 6 5 6^tf#I) , t°7^Vl/Mm#te£rfit° 

7 y n ^mm# (*mmm 3 , 1 s 0 , 7 2 9 -^ww 

«\ R»4, 2 7 8, 7 4 #MBg5 5-8 

8 0 6 4 ^$ft, 55-88065 H 4 9 - 

1 0 5 5 3 7 ^4^, IH5 5- 5 1 0 8 6 H 5 



6-8 0 0 5 1 H 5 6 - 8 8 1 4 1 ^-<£$g, H 

57-45545 H54-112637 ^ 

$g, B5 5-7 4 5 4 6fMf#i) , 7i-W^ 
T 5 (*S#ffF» 3 , 6 1 5, 4 0 4 

t\ 5 1-10 10 5 ^&fg, ^4 6-3 7 1 2 

H47-25336 ^fg, ^IrlBg 5 4-53 

4 3 5 IH54-110536 H 5 4 - 
1 1 9 9 2 5 ^«^#flg) , T y — A-T 5 ^fl^ft: 

(*H#f^3, 5 6 7, 4 5 0^-BJW, WM3, 1 

so, 7 o 3 ^■mmm, mm 3 , 240, 5 9 7tia 

P^3, 6 5 8, 5 2 0^»t, m'gi4, 23 
2, 10 3tiat> m%4, 1 7 5, 9 6 1^*8 
PfM, 0 1 2, 3 7 6-^MJNBS, #^BB4 9-3 

5 7 0 2 ^13 9-2 7 5 7 7 fM, 4#HiBS 5 
5- 1 4 4 2 5 0 -§-<&fg, H56-119132 ^ 

IU56-22437 ^fg, ®3>ll#ffm 1,11 

o, 5 1 s ^mmmm^m) , T$yam*^=^si^ 

# (*1M^3, 5 2 6, 5 0 1 ^-K^I*^#.ffO , 
^^•^y*-^«|^ff (^Hi)#fm'3, 2 5 7, 2 0 3f 

(#P?|Bg5 6-4 6 2 3 4^*^#fl8) , 7 
(#HBg 5 4- 1 1 0 8 3 7-§-^g^#fiS) , 
tK7/Vl«# (*H#tr*3, 7 1 7, 4 6 2-%W 
IH#, #MBg 54-59143 #&$8, IH 5 5 - 5 2 0 

6 3 -J^kfg, IH55-52064 ^fg, IH 5 5 - 4 6 

7 6 0 ID55-85495 ^Wl, Wi 5 7 - 1 

1 3 5 0 ^&$g, K5 7- 1 4 8 7 4 9 
2-311591 , x<J-j\~<lsW*to 

(#lr1Bg 61-210363 ^t#, P16 1 -2 2 8 4 

5 1 fl^S, P 6 1 - 1 4 6 4 2 ^tffi, |W] 6 1 - 7 2 

2 5 5 IW162-47646 -£§-<&$g s IH 6 2 - 3 

6 6 7 4 %r<&m. m 62-10652 ^-<&$8, IH 6 2 - 

3 0 2 5 5 ^£fg, 1^)60-93445 -§-<&fg, H 6 0 
- 9 4 4 6 2 f^f> H60-174749 t&f, H 
6 0- 1 7 5 0 5 2-^#^E#flg) , S/7if 

(*H#IT-^4, 9 5 0, 9 5 0-^-^*{fl«) , ^yi/7 
Mf2- 2 0 4 9 9 ,T=Py« 
fi-g-fr 2-282263 ^fg) , »Bflsp 1 - 

2 1 1 3 9 9-^ai-M^£ftT^5^*ttiS#^3-y 

SiimS^ #*7^yft» (#^Bg63- 

2 9 5 6 9 6 5fl^«WPKBI*Ot)©) , Jj^W^n^M 

4, 12 7, 4 1 2-5PJiM\ #HBS5 3- 2 7 0 3 3 
f^i, 11 54-58445 ^fg, 1154-1496 

3 4 ^fg, H54-64299 H 5 5 - 7 9 

4 5 0 tMs H55-144250 ^fg, H 5 6 - 
119 13 2 ^S, H61-295558 ^fg, H 
61-98353 ^-<&* s H 63-295695 ^fg 
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i>W$.L\i\ *fc, *H#rp^5, 0 6 1, 5 6 9ft 

ie« $ nx v > 2 m (om^^mm sr^f-rt t-t-r s » 

4, 4' -br* [N — (l-t7f;l-) -N- 
7ii^7 5/ ] lf7x-;l/ (mTNPDiB&te-r 
5) , #M¥4 - 3 0 8 6 8 8^#Tie«fe^tb 

tv^s b y 7i=w 5 yi^j- h#3o/^-/^ 

hM(-iife-^^fc4, 4' , 4"-hy^ [N — (3- 
U^TMTDATAirB&ffi-fS) ^£*lf5r£ 

l^fyr^y*fk^©i, pi-si, P isi 
i r> nmt-tz z. 1 t j: 5 jfm-ts r. 

-Ct5. IE?LaASi: LTWfllJltt, #f^jiJPStt:ft^ 
iSll5nm~5MmT*fc5 0 ^ ©jE?L)£Alifi, 

±a Ltmo-iifc ti -«w±a» & * a 

*ixT^Tt«t^U ftJfBIEJL&AS i ttS'M 

©<l2^**>e»ift5]E7LaAJiS:aJltfct«0-e&o-Ct 

ii«^aA^iitt-5a-efcoT, io-"> s/cmm± 

N-N 

■v- 

N-N 



mwmmmtLx^ ^ft7iytMv-^7 

y -^7 5 V^- y =*V-ft 4f©i»«tt* y =f-r-, t7 

y -^r 5 yfy k y -^-ft i?©«f«ttxV k y -^-ft 

[ 0 0 6 9 ] ©- 4 . &AS 

5JfT-fc3 0 m^aAJK-fflV^tiSWWi LTtt, 01J 

x.tt'8-t Kc^v-^y !Jyjfciitolf#:(B41ii 

£8-1: Kn**'*/ y I'Sfctt-toRi**©**** 
##ST?$>S. ±12 8 -t Kndrv-^y !)ySfc|±t© 
aSSttro&JR^roftttGiJfc LTii, t^fyy 

8-Jr;y/-;^fell8-t Kndf-ydr/!)y) ©df 

Ji5. ^IxttftfifBftLfcA 1 qSrtfttAitLTffl 
V^rtmS. iWy7-/-;HWftL 
Ttt, -«5£ (II) , (III ) fStXt (IV) 

[0 0 7 0] 

[ft 9] 



Ar 



N-N 

Ar .2_J^Jl_ Ar «4^>_ Ar ,3 

N-N N-N 
IZ Jl 0 Ji-Ar K -0- Ar"» -< o A_ Ar »2 



tin 
(irn 

- • • (IV) 



[0 0 7 1 ] (S^A r '"-A r i3|J^:MtltiSfc 
te*B*©Ty-/VK£^U Ar lOfcAr "*5j:U*A 
r 12 i Ar i3(i^tb ; Ptll-*5V^Ti:V^{i|ll--CfeoTt3 

}i5„ 7y-;HtttU7x=/H, tr7i 

=/HE, 7yF7-^S, -<yi/=/uS, t°u-^Sft 
ir^ffkft, 7yi/-ySiLTU7i=i/yS, 7- 
7f yyl, t*7i^i/yi, rvhy-fe^wvS, 



^mst Lximmm 1 ~ 1 0 or^/n;, 1 

~ 1 0 «7^3^-ySifc(j: f y7/S) , j: iftfSW ^ 

[0 0 7 2] 

[ftiol 
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NO/ CH3 @ 



[ 0 0 7 3 ] ©- 5 . [tffi 

«*e*tt{l2-g-»*5 J; i/m f, wrl^fe &tt£ 4ft 
WiLTtt, thiJ^, -J-MJfrA-* 3 
$ = ry J±/mtTJV ; = (Al 2 0 3 ) , 7/1-5 = 

y?-*A-&&, ^^^a, #±*A«4 4f^* 
y * y if w^ifet «t V , 

10%i^^<f5rt^fiU\ IliL 
tlOnm-ljim, 5 0 ~ 2 0 0 n mOfdfflrtW* t 

v\ 

[ 0 0 7 4 ] ©- 6 . WISE LS^rofttffi (ft) 
JFMU ^ btlitffiSrJKfiR-t-5rtt«t9, fflEL* 
[0 0 7 5] KT^S^S«±!-PlS/E?LaAS/l§ 

mum* htez> mm* inm&T, #*l<h:io~2 

0 0 n mC|Sl©BSI||!:/i 5 J; 5 fcSt*-*>;*'< y?!Jv 
ro»ffi±K::E?L&AS£:Rtt5. lEft&AJIroffMte, 
ft, LBife«P©*feKJ:5fT*5rt!iJ-c#5i«, mm 



£\ -«!fc&#iSii&«5 0-4 5 0°C, Jt£j£l o-7- 
1 0 -s t o r r N M^MS. 0. 0 1 - 5 0 n m/ s e 
c , SlfiS- 5 0- 3 0 0°C, fflSff 5 n m~ 5 tx m<D 

[0 0 7 6] ftK3E?LSEA«±K:*3W*rKrt-53S3tJi 

^7^^', ^tf^a-hifc, ^^^Nft^ro^ffi 
J; 5 *UB83lfi*r»«r}WWk-*-5 r. t J: 0 Mt-J 5 

[0 0 7 7] rro*3ta±t*^aA*Sria!ft 
(4, lE^L&Alfs 35ttSill«&#«&B;&» baft-Tar 

[0078] *«»^ mmzmm tttiE l*^ 

[0 0 7 9] Ztl*-?ftMLX%1tmmEL$&-<Dim 

~M(DM^\^x—M^xmm^bmm^ximir 

[0 0 8 0] ftj8, WISE L*^fcE««ES:i?Jq-f-5 

*&\ B1fSr + , ^li^-WSttldLT, 5-40V© 

sfE&epjqi-st, mom®. 
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m& - roffitttc: * o i £ w*$-ft3&ftaMR«l «**t 
[0081] :;t\ ¥ffiftl-#ftlSfiLT3§#T3;ff 
isssrSE^s^ ^^mwmsi-K^mn^pPiD l, 

[0 0 8 2] ©£tJhlHS# 

Wfc*L5. #7*ffi£LT«:, 

?;Wi^7^, #£'iM'gs#7*, /<y^7i=s*^^ 
-r»^7^, ^^Sr^warir^-e**. #y 
v-ffiiLtit #y k r^y/K #y^ 

y 1^7* ^S^rfS 5. £Ji«iLT 

ft, xtVW, I*, #3, 7/u$ = 7.A, 

y ay, y/Uv=i>Ai3j;Ut^^/l/!l»bft5»*»b» 
tf ti 5 -«£t±© A* * fc b * S t © «J # If & 

*3, M±gB«'S:H«(-iDXi-5ro(4, fyK7'7^Mlil 

lWT©i 5 *gS*fflSrfflV^5 r t ^T£ 5„ JWWjtc 

*o, 2 - / r ^ y /ns^i^x/p* ir©a«a^bS!* 

;kz> ± 5 ft*&ttiK#&aAT5 r i * Lv\ 4 
fc. X^itSi t % W!B-?S>5. £fc, HlfgTte, Eft 
ftr/W 5 = 9 A, *y 7 A^OSjjft^JSraA L 

#^|J 4 fc f4$tlk§W ft A P £r $> b ^ L ftffi L T *3 



[0 0 8 3] 

[SHfcttl 1 ] STtttffl&i: LT 1 0 0 mmX 1 0 0 mm 
XI. lmmfW^SS (3-^7 0 5 9)1 

tr* y h^ftsM h (jfes 2 5 o c P 
s ) sr, ^fya-fu so°CT"<-^fL i«£E*ffi 

*TS:3l6St y h Lfc 0 ftV>T\ 5 0 M m 

7-fy, 2 5 0 ( im^t5'^h7-l'7'±T% » 
7 OmmX 7 OmmO^'-yiSffiW^^^L 
T, 9 0 0mJ/cm2 ( 3 6 5 n m) T«Lt ft 

i m*%&im-r h y 7 ^mm^-mmim. s« 

0#7^IA>?>3 0 0 0m J/cm2 T*£Effi7tLT^ 
f>2 0 0°CT-<-^ LTS3tS©^-y£/TMLfc 0 

P-yEfffflltt-ya, 2 5 0 ^m^ V 6 5 0 nm 

2. sa*% m®m$) nmywsT—y&m 

Pt (C. I. WVh7*/U-15 : 6) tO. 2 M 

% (»hj^^) (c. i. tr^ 

n^^i^-y y^tC^mUfci-f y=¥ (IAS8 0 0 0 cp 
s) SraiTtJi^^-^W^^lClTOJt, 8 0°CT-< 
— ^ LT, fft*7-7^^1^^y|:#fc. # 

fia^iJ^W LTit*|Bj-. 3 0 0 (i mffifl) U, ^ 

yy6t, v^-aMifc Lr©#y»bi?=A«jiB 

y^t:t-=/WOT|l k gid*tL.0. 03molift5± 

p(at, mmt Lto-y^p^t;yti^iLfc 
(ttgsooocps) SrautS^^-^rosuro 

SSMltKlffMU 8 0°C-C-<-^ LT, fMlAO/N" 
^-y?r»fc 0 ^7tfrilAro)jII¥i41 5 MmffJ^Tfco 

l^t LT ^ ?) ttl^lSl^ 3 0 0 n m WW) Lt , 9 

^yyet, 4ii% (^y/^7t5y»l) ran 

3tM»t, /My^-tfllli: LTro^ymikt-^/i«! 

Q^?y6Gfcj;i)!p-^5yB^yy7'7t5y 
WJfi* (-« 5 3AA//£^3f;ll» t # y ^ tr=yv«fJJS t <o 
^■th* 1 k g (CM L 0 . 0 3 m o 1 , ^7tM»rolB-&* 

B^tyyi:»*Lt'fy* (Msooocps) 

fcJi*Ji^^-J'©Se>fcSiJ©ag|»f tWJL, 8 0°C 
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B»JIJ¥i41 5 jimig-efeofc. m±<fc«9, feSt&Jl 
£fFKU (DEKTAK3 0 3 0) X*&M 

jm<ommw&zmfc-t?>t, 1. 2iimT?fcofc. & 

flH8-f-5fcft, r<-*aJ©fe«lMI*ilo-C*JV^ 0 * 
(d, #«EL*f-©fEK«:fTofc. 1«16 0 

"Cl'WiLl 0" 6 t o r rOjCSStT, 6«*l±fc 
^y^D^CiDO. 1 5 ai mllJ?, ^ffifeta 2 0 

q/dcito wy-^^litt) ©SW«S (PI 

7*hUi?XV (ft^yhiu^ hn^^^f^yn 
J?-th(lHPR2 0 4) £1 TOi^fV^-hU 

V, 5 0 ^ -f f 7>f^«lliffl I TO/< 

* -Visit/, 6 0 0 ^7^, lOOdm^yT" 

T, lOOmJ/cmU'DtLfc. Jfc^, 2. 3 8% 
TMAH ifr hy/ Wyt=^ At Kn^rv'K) tK 
MI:tv-^ h&SffeU l 2 ottr^ 

4 7 %Jft^zK*IS*SPffita»f UT, I TOWStti LT 

^SSMiyfV^U VS** hSr#J(K"J 

tt^N 3 0 3) -CfiJIILT, I TO^-y&^L 

*3SB (B*JE£««tti» ©3HS*/^-l:@SL 

AttS i: LTMT D AT A*5 <fct/N P D , *ft*ffl t L 
"CD P VB i , K^yhiUDPAVB, im 
tffliLTAl q £^tve'Htti2^, &m<D%-&mt 

SlAtt^M i LTM g y h Kg* L 

fc„ JtSflfS: 5 X 1 O" 7 t o r r 4t?«£Eft, 

WT©)ffifft?)ISftiMl LT^ofc 0 T£7L-aAJl^bltS 
* Tii^p -?H£ b -f -0 1 f -e*3 - * o fc 0 

STJ£?LttA«i: LTii, MTDATA^ItMO. 

1-0. 3nm/s, lf2 0 0nm ) NPD£3g*Sfi 
SO. 1-0. 3nm/s, lf20nm, t L 

TttDPVBi&IfMO. 1-0. 3nm/s, D 

PAVB£rf«3iS0. 0 5nm/st«iiLTff 
«lf4 0 nm (** MffltMt5 K-^v hrofi 
iJfcttl. 2-1. 6) tU m^ftAStbTtt, A 

1 q ^IS#ag 0 . 1 ~ 0 . 3 n m/ s , Ilff 2 0 n 

LfliU BXtHWSffl I TO^^-yiglL, 6 0 
O^m?^, 1 0 0 (1 m^->7 , 0^ h 7-Y 7°^:?- 

>t*5J:5*^^^Sr^UT, M g k A g %mmM% 
Ltz 0 -tt£t>h. Mglt ftffgftl. 3-1. 4nm 
/s.Ag SisWMO . 1 nm/ s T?|gff£ 2 0 0 n 



t«lLt. ftfc, iffSE8V©«£ES:Bffii:|ftffi^H]*P 

•rats ttff srM ^mmtmm^mu^mtft 

L, fe£^&HiJofc»#i&»e>jl,*.5£-*E L«^«3§ 
JtffSfc £TJC I EfefijSI ( J I S Z 8 7 0 1) 
KMill00cd/m2, Ml±x = 0. 16, y 
= 0. 2 4-e#fero3S3t*s#b^5rtS:*SLfc 0 * 

0 c d /m 2 , -fegfi x = 0 . 14, y = 0 . 16f'fe 

7t\ *3t^»A*»5>Ex.53t©3S3fe»«ia, l 1 3 c d 
/m 2 , fegfix = 0. 2 3, y = 0. 6 5ft» 

#gfi, 2 2 c d /m 2 , fegfi x = 0 . 5 5, y = 
0. 2 9T-*feO^^T*TV^r tSr?tBLfc„ * 

fta»ofc. rro±5iaT, #*bftfcffl$E L#fe*ft 

^^S»^^M«tt 7 0 mmX 7 0 mmDTfc t) , 

#7**k (=-=^70 5 9) o&jktm&m 

P3*H:JnX*ixri3D, ^8 0mmX8 0mm 
□ , rt«7 6mmX7 6mm, f^ASl. 1mm, 
DfltflSoaS&^O. 5mmtLfc. 7Fffittt)R©a 
AJH£Dfl8B<E>Pi- 1 mmi©^;V-*-;H:«LTtJ 

3J (C I BA-GE I GYM7 7^V M 

*i£tt*#©*ffcSHfc** (*B 3 MI1S7 p y 
h) ^rffiALT, S±»*ti:a*«*oiaiBlS:aiftfc. 
ffi:, x/u—*-/KZ3fflja^|trlBSS*SiJSr»< M 

(HI :«JtA) , »±flt!fcll-ro#fe«3t^«li8-C 

fet), ^ro^p^ b-^ (fe^Sroiifliaci^StJ; 
^©«*) fc» fi«*Ji©^»lfBroSII©fc»^ 2-3 

*<om^mm <vm m u © pis * t « it m <d mm « & ^ fc 

tro^tlitWLfc. 1 4 Hi, f?tf;©«EL 
If&D, 5 0 u.m^iil±(D^m^tm^^ftE^^^ 

[oo84] imrnm 2 ] mmm 1 1 ra-oftft-cfe* 
3tffi4ti8j:tm«^«fiiB mam&#mv 2 5 9 p 

A) ^fe«S±(3:^h°y^- h L, 8 0°CT'-<-^ 
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ft, fe»i^IU5^-^ (7 2mmX 7 2m ' 

mD) m%btiz>-?x?&ffimmm±.><z.%M£-&x^ 3 

0 Omj/cm 2 X^fiLfc,, ^CiC, 0. Hi%©K 

ih- h y ^A**«T?m«iu-c**3ta5Sri»*u, 1 e 

0°CX-<-^ Ufc. #?>ixfcSFaflJiOitWH:5 nm 
X, ^BMibte, 0. 5 MmKTteiTffl'fk^tbs fiSE* 

^^■iSr*^«f t , 0 . 8 5 Ii%ffco 

fc„ sir, Uttetfl 1 i [wi-w*#r% tlELffeDfe 

j^SEfi (12 :«J3)oB) ?r«U UlS^ltP-© 

ifi^jlXiafnLfcrox, h-*W:fii>kif*£L 

x«?p £ nfc ^ ^ sp±i ^/f j§Hig[5»l§:^s fo 3 fc ft , 
2-3 *©|i6ffi4fcttgtSro»fit&H:feofcAS, «ia&# 
t£&7F&x-% art £«feis L.fcft, ^a^tffiw^m^t- 

WJtttft t m~(Oft%'®MX'h 
9 , 5 0 „ mfia±W#B^«^#4 UtV^ £ &ft 
BUt. 

[0085] immm 3 ] mmm 1 1 pi-oasft-efefc 

SWi&JBfiftLfc. fcfc, Wffcli: LX, nry/ma 
ftiWb:fcJ:lJM<fcffi»llH («f0«Wfc:*tt«V2 5 9 p 
A) SrfeiE^l±(c^t°y=-- h U 8 0°CX-<-^ 
ft, feSS«Ji*r«5J:5 4:^-V (7 2mmX7 2m 
mD) iJSftfc^a-r^^ £ffliMf±^ 1. 0 mm* 
fy^tiot, 3 0 0mJ/cm2 t«Lfc 0 * 

(c, o . i h y * it* 

U 1 6 0°Ct-<-^ Lfc„ #P,ttfcipa 
nmX\ ^ffilHt&te, 0. 5**m£JlTC 

^**ft«^«rfcr»ifii-5i:, o. 8 5li%ffe 
ofc„ EAT, *lfi0ij 1 fc P~w£#X, t!EL#M 
3t*^SS (0 4 :«f£D) fcffcKU ^WliPl- 

StfSLfcft, ^afffiro^^^TiftSLfc. 140 
ft, Stf::ro#«EL#fe»ft**K«S:3Sft3tffc 

j?t±iaft t n-(om%^mxh 5 , 5 0 M m^£Ji± 

[0086] [H»£J 4 ] ^asfiaj 1 i lH-o£#xfi'£ 

V^roflWbMOTB (BTi^^ttSlZME 14 10) 
Srfe3emS±(-^t°y=i-hL, 8 0°CX-<-^Lfc o 
fcfc, ^I©7*M/-^F (0 vttKZPN 
1100) Sr^fV^-hU 8 Otf^^is M 



mm*m.0l0te^?~y (7 2mmX7 2mmD) ^ 
#5)^5-^^^ £ifjfyfJiaJ2i-^»£it-X, 8 0m J/ 
cm2 XSftU Jfjllll 0°CX-<-^Lfc„ Jfcfc:, 
2. 3 8li%©r F7^Wyt=?At Ko^rv' 

Jf Sr , a - * V KT^-i y ^ V y ^ 
V^U 7* h WS?* b£fiJ« (ft*^»±KN 3 0 
3) Xf«L, 1 6 0*CX"<—? ftfeflfc^fiflS 
S»BIJ¥il5 MmT, SffiMfitt, 0. 5^mKTt¥ 

\,^=.b&mwm^xmmL± 0 st, w-mm^y^ 
^m&mftm^xmfe-fzk, 0. 05 

9, ^o, j 1 s z 0 2 0 so^Ict, Tk^M^fc 

10- 12 c c ■ cm/ cm* 

• s • cmHgKTT-fe5r ifcflBBLfc. EtT, » 

1 t m-<O0zWX\ tiEL^S^SI (El 
4 :«J&D) fef^ilU *«5^J 1 t Il-ro#fi3§»^ 

Lfc»X, ^oxh-^ttlit/,t'ML^ofc„ 4 

swiifct^ *a*aro*«*tx«#Lfc. 14 
a*, s-itittft t m-roiisft^fixfc 9 , 5 0 M mtsti 
Tnm^^x^itmktm-n%%^mxh , o, 5 

[0087] [nifi^j 5 ] mm 1 1 ^-w*#xfeig 

*SSr^figUfc D ftt, ¥fflftJli:tX, T^y/^ro 
3t«fti8«tW«Wi^Si»J!g (Iff Btt^ttKV 2 5 9 P 
A) ^M!^lll^tV = -FU 8 0°CX-<-^ft 

1 6 0°CX-<-* ncnfc^tftiwiwiiSM 

m-C, IgffiMflft, 0. 5 M miiAT(-¥±Ift$n, fe« 

*r«»«f t x ay si- a t , 0 . 8 5 a*%xfe 

liH-0*ttt?, *«EL#fe|S3t^g» (03 : 

«fifec) Srf^KLfc. -^rofe*, *Jte«»J 1 t 
JixlSfnLfcro-e, Y—?mzh.k)£ : %,$L\,t£fr 

Jta^^X-t 5 r t ?rlS|g Lfcft, ^fi^Sro^tp t 
TMLfc. 14 0ft, HU«r©#»E L#ft«3teS* 

[0 0 8 8] [HM^ 6 ] 1 fc PI-©*#-Cfe* 
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^mroS^-fkSUfflg (H*Wy|tSZME 1 4 1 o) 
bK:, 1 6 OlCtf^-^Lfc. #6*bfc6«lMi©*iB 

Mtatt. o. 5 nm&T^mkzn, &&mm<Dmm 

«^W('TSte-T5i:, 0. 0 511%^^ 

J I S Z 0 2 0 8 CD^fe^T, 7jc^fti*fc(iK*<D^ 

*Sil#«CS4, 1 0-i2 c c • cm/cm2 • s • cm 

£*fcriJ^il|lft#iJl tl^-»*#-C, t!EL# 
felS**^Sfi (S3 :«figC) ftffHU Xlfcm£ 

gffc*^*-?* Sit frfflfegg LfcgL ^fi^'M©*^ 

lit sfct, i >rnm^&^x-kt4±\M.mkm-<v 

[0 0 8 9] [**^ 7 ] 1 i R-Oftfr-CffeSE 

($TB»ttMV 2 5 9 PA) 

-V (7 2mmX 7 2mmD) ^t^tlS^** £fi!E 
M-hC:, 1. Omm^-ry^tot, 3 0 0m J/ 

c m 2 -x?ai3t o . i s*%©^s^ h y ? 

A*»«-em«lUt:*«3tSSS:l»*b, 1 6 o°CT"<- 

o. 5 M m£JiTt¥ffl^sn, &mmm<Dmm$w 

0. 1 0li°/.T*ofc„ £JIT, Sttfcl 1 i: RH© 
#fe{*-C, tlEL^ISSSI (0 4 :«^D) £ 

co ji §r /i t mm us* fc f±&& 

fe!3, 5 0 # mlE(±©»«W ! #aL.i^i t 



[0 0 9 0] [£Jfi0!| 8 ] §H*#I 3 t H3-©&ttT?¥ffl 

& 1 0 0°CT«U 1 0-6 t o r r ©H?£gi L, 3fe 
»¥afti^g5J;5^^-> (7 3mmX7 3mm 

□) tmhtiz>-?x?zmmmm±.frbo. smm^t 

fio. 5 /xm-^foofco B-W¥fflftSro^3nDB£](4, 

o. 5 nmsxT\z.¥-mk&h, ?.<D¥-mkB<Dmmn 

^TSte-rSt, 0. 0 lfi*%£JlTT?&t)x J 
IS Z 0 2 0 8 ©^SliT, *UEft4fcH:»*©^^ 
3ifi«»r±, 1 0-is c c • cm/cm2 • s • c mH 

gHK*$>5rt«ILfc„ SIT, 1 t |W]-ro 

£#T\ tlEL#M3fei^I (0 4 :«WID) £ 
f F» U Hi^'J 1 t Isj - © jpttUS "C&ofc 

fttftffLt i 4 em, Wt*::ro#»EL#fi$B3te 

fc<9, 5 0 ^im^l^i(±c7)^7t^» s #SL-/ < CV^r i& 
?IBEfc 0 Sfefc, #t±E«i(Sl-W»3ttt 

[0 0 9 1 ] [^JS^iJ 9 ] Hffi^J 5 fc P]-©A#T?iFa 
1 0 0°CT»U, 1 O- 6 t o r r <DM?E& t ¥ 

it, o. 5 M m«T^¥±fl^$^fc 0 m^nms. 
\m<D*ft^mzmftm-xmiE-rz>t, o. on 

*%wr-efe <9 , ^o, J I S Z 0 2 0 8 (D^m^ 
T, *^4fcf4»*ro^^aia#*H:, 1 0-i3 c c 
• cm/cm2 • s • cmHg«TT*5riS:{tBL 
fc c £(T> gttflll tlH-©*#-C?, ^«EL^fe|g5t 

s^ssb (0 3 -.mmo st^jsl, »»jit^i-© 
^*flfcBLfcft, ta«ao^attt«#u. 14 

©*383tffl«^#ftL'5cv^tS:?ftl8Lfc. $^(-, 1 
srM&, tt-JLtE^tlH-©^*«ffiT'fe"9, 50Mmtl 

[0092] i o ] mmm 3 1 ^-©^r-¥ 
fflflsJfSrJ&ftut. ^^(-, szwajkltut, 3E 



(20) 



¥fffl¥- 11-26156 



1 0 OtfWL, 1 O-e t o r r (DM£.& t U 
%(D¥-mtm*W0 i. 1 — S (7 3mmX7 3m 

mD) m^hfrh^^t*mtmmt-frh\. 0mm=¥ 
ty^tot, MMbT/l'S^^ASr^^y^ U V^L 
fc. flffftto. 5nmtJbot, %—<nnmcMv>&i& 

Miihtts 0. 5 Mm^Tl- J P±I'ft:^tl> £ro¥fi4fcJl© 

ffi'muz, nmn^nxmrnm^ lt^s r. t » 

f^ v *f (-Tite-r S i , 0 . 0 1 1I*%WT-T?fc 9 % ^ 
o N J I S Z 0 2 0 8 W*j£(rT, 7jc^m*fd(±K^ 
(Dtf^mmmm-i, 1 0-i3 c c • cm/cm2 • s • 

R-wfctttN *f«EL£6SSfti^8B (0 4 :#Mc 
D) IfffiU 3llfe0iJi 

383t!btlfiTf fc 9,50m mSK±©*»3t««*Jffft L 

[0093] 1 1 ] SJfeffiJ 3 i 

1 0 0"CT*P|»L, 1 0-e t o r r Wjt^gi L, 
%<D¥-mtm*m.? — > (7 3mmX7 3m 

mD) ^#bnS^^^*rWIB»IB±*»e>0. 5mm=¥ 

ty^iox, HI 

J¥i40. 5 AtmT'feofc,, m-«¥±IftS«*SllPl2l 

tt, 0. 5 M mWTi-¥aft$tL, r©JFfiflsJi©flik 

«r^TS!l£i-5 t , 0 . 0 1 M%E*T-Cfc U , ^o, 
J I S Z 0 2 0 8<Djj-mzX, frm%ti1Ztm#<Olf 
Xj§ii«fCl4, 1 0" 13 c c • cm/cm2 ■ s • cm 
H g & SrifcB Lit. £*T, UMm 1 t 

tf\ fe^jfro^ffiHta^Vifl^JlT'lIfoLfcrox:-, * 

ti-T«#L7t 0 14Hi, st/rrotlEL^M* 
fc 0 N 5 0 (i mSEl±©^Jte*«i&s#aLfcV^ t £ 
flg-Cfe 0, 5 0 At mS£l±©*»3t««iiS#ftL*V^ 



[0 0 9 4] [§H«^J 1 2 ] 3 t |fJ-©^#T'¥ 

J-fl-fkS^ffMLfco Sfefc, SSSrAPfWf, io-n 
o r rroK^gtu 5fcro¥fflft«:ioiT/SftttX-fc£ 

ffi±f~, 7/W$ = *A«:j|MfrLfc. IJII10. 2/imT* 
feofc„ 0. lmol/10S5i7y^^ 

jMWKt^w^jj : 9 (Dmmhtxi&<£- 

U Zth^t(DT>-*~T7k®m$:mtoLX, P H& 
7. 0tl»Lfe«SrilL T^$ = !?A^BSS 

ssrsist, -yi/^&mmt Lxitmmcmmh 

K2 0 0VSflmA/cm2 W£l«WLoot 
^fcfWBL, ft«ro?£JSil, 4 0~5 0lCCftofc 0 
««E*s Mth ¥ffi,frt£ <4ofcrt frfifeg LT , K 

TktTgfefrfL l 6 otf^-^ Lt„ rroj; 5(-L 

^ArofR- rotates Srj&fcLfc. %-nW-WcM<n$t 

ffilSflfi, 0. 5)im£lTmftS^ :©Wtl 

t«^«ffCa3Ei-5fc, 0. 0 111%^TT-fc!), 
^o, J I S Z 0 2 0 8 0^feldT, 7K^«,St(4|g 
m<Vtf*m$l&Mn, l 0- 13 c c • cm/cm* • s 
• cmHg«TTf*>5rtSrfltBLfc. 
tlHl-0^#T\ **EL#fe»***«11 (0 3 :t« 

*> o fc as , 0*BM VfflftS a L t © 

±1 it m nmmu * m mum ^mm £^±.<dx\ mmt. t 

W^^l-Tft^Lto 1 4 St/iro^E L# 

m%KMXh 0, 50m m@m±ro^*ffi*^#fi L 

[0 0 9 5] [JtUE^lJ 1 ] 1 fc ¥\-<D^XQM 

t^;V7/V3-^ (I^Sl 5 0 0) <737X^M?r-fel?ft 
jf±(C^t°V3- h L, SOt^^t, 12 0°CT:- 
-s-^Lfc. #?,tlfc¥±lftllro!lif:tt5 M mT\ 
PUdite, 0. 5 AimfiilTt^ffl^*^ -fe^^lSroJi-m 
»©aHtt»fp3ixfc. fcfc'L ¥±IftS07K^« 
Sr^WtTail^-rSt, 5fift%Tfct), ^o, J I 
S Z 0 2 0 8 ro^feiCT, tl4^*«*'^a 
ii«SC(4, 1 O-12 c c • c m/ c m2 • s • c mH g 
SriSx-T^f V^tSrfflllBLfco t)-±WOt£hg|S 
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7^M*fc(i^«W^^a®#mfi, 1 0 
c c • cm/cm2 • s • c mH g *r«*.T*#^ 

5. 

[0 0 9 6] 

HE L#fi»3t«*«IB*««-*-5 - i 5 i i % 



[El 1 1 *ISM©H16©JKlll©«fi!cAS:«S;Wl:: U 
(A) tiHrBEk (B) tt¥-mmxhZ, 0 

m 2 ] *%w<D%m<DT&mom&B tiR&m^-tm 

[El 3] *38^roHJfiro^ffi©«lfi!cCSr«^W^i-»f 
[14] *|gB^ro«^ffiro#liScD^S^t^1-» 

1 Sft'ttSK 

2 fefc&S 

3 »ELif 

3 1 n)tJi^^^»s 

3 2 TgKIS 

3 3 _hams 

4 g^$t« 

5 Msmg*fctt©(±img 

6 MltiW 

7 *g#gB 

8 spffl^S 

9 mmn 



[Ell] 
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